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(54) Title: PLANT PROTECTION 

(57) Abstract 

Plant protection system for newly 
afforested tree plants intended to prevent 
attacks from pine weevils, composed of 
a cylindrical or conical tube (9; 14; 15; 
16) suited to surround an afforrested tree 
plant, and at least one outwaid directed, 
surrounding collar (10; 17; 18; 19) fitted to. 
the upper part of the tube. The surrounding 
collar (10; 17; 18; 19) is characterised by 
in that it has a downward directed outer 
paTt(12; 20; 21; 22) and one lower upward 
directed part (13; 23; 24; 25). The distance 
(L) between the free edge (11; 26; 27; 28) 
of the lower part (13; 23; 24; 25) and the 
outer surface of the tube (9; 14; 15; 16) 
is long enough so that the pine weevil can 
pass through the space between the tube 
(9; 14; 15; 16) and the free edge (1 1; 26; 
27; 28) mentioned. 



BNSOOCIO: <WO^0000OlSA1J^ 


FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on front pages of pamphlets publishing international sqiplications under the PCT. 


AL 

Albania 

ES 

Spain 

LS 

Lesotho 

SI 

Stovenia 

AM 

Annenia 

FI 

Finland 

LT 

Lidiuania 

SK 

Slovakia 

AT 

Austria 

FR 

France 

LU 

Luxembourg 

SN 

Senegal 

AU 

- Atistralia 

GA 

Gabon 

LV 

Latvia 

sz 

Swaziland 

AZ 

Azerbaijan 

GB 

United Kingdom 

MC 

Monaco 

TD 

Chad 

BA 

Bosnia and Henegoviiu 

GE 

Georgia 

MD 

Republic of Moldova 

TG 

Togo 

BB 

Baibados 

GH 

Ghana 

MG 

Madagascar 

TJ 

Tajikistan 

BE 

Belgium 

GN 

Guinea 

MK 

The former Yi^oslav 

TM 

Turkmenistan 

BF 

Burkina F^o 

OR 

Greece 


Rqmblic of Macedonia 

TR 

Ttaricey 

BG 

Bulgaria 

NU 

Hungaiy 

ML 

Mali 

TT 

Trinidad and Tobago 

BJ 

Benin 

IE 

Ireland 

MN 

Mongolia 

UA 

Ukraine 

BR 

Brazil 

IL 

Israel 

MR 

Mauritania 

UG 

Uganda 

BY 

Belarus 

IS 

Iceland 

MW 

Malawi 

US 

United States of America 

CA 

Canada 

IT 

Italy 

MX 

Mexico 

uz 

Uzbekistan 

CF 

Central African Republic 

JP 

Japan 

NE 

Niger 

VN 

Viet Nam 

CG 

Congo 

KE 

Kenya 

NL 

Netherlands 

YU 

Yugoslavia 

CH 

Switzerland 

KG 

Kyrgyzstan 

NO 

Norway 

zw 

Zimbabwe 

CI 

C&te d'lvoiie 

KP 

Democraiic People's 

NZ 

New Zealand 



CM 

Cameroon 


Republic of Korea 

PL 

Pbland 



CN 

China 

KR 

Republic of Korea 

PT 

Portugal 



CU 

Cuba 

KZ 

Kazakstan 

RO 

Romania 



CZ 

Czech Republic 

LC 

Saint Lucia 

RU 

Russian F63eratk)n 



DE 

Germany 

U 

Liechtenstein 

SD 

Sudan 



DK 

Denmark 

LK 

Sri Lanka 

SE 

Sweden 



EE 

Estonia 

LR 

Liberia 

SG 

Singapore 




3NSDOCI0: <WD 000001 5A1J^ 


wo 00/00015 


1 


PCT/SE99/01148 


PLANT PROTECTION 

The present invention concerns a plant protection 
system for afforested tree plants. The plant protection 
system is intended to stop attacks from pine weevils and 
is composed of a cylindrical or conical tube suited to 
5 surround an afforested tree plant. The plant protection 
system is further comprised of at least one surrounding 
collar, at the top of the tube, pointing outwards. At the 
time of afforesting of trees, especially coniferous trees, 
attacks by pine weevils are a serious problem as they 

10 cause substantial damages on the tree plants. Such attacks 
therefore constitute high costs since the yield in the 
afforesting is significantly reduced. 

The pine weevil is an insect that can cause great 
damage on young tree plants. The beetle normally attacks 

15 the plant by climbing onto it from the ground and then 

eating the fresh bark. The removal of the bark results in 
the death of the plant. 

The pine weevil can vary in size from 7-14 mm, and it 
orients itself by the use of antennae and eyes. It has six 

20 legs with claws and ''arolium", which is a type of suction 
device which enables the insect to move on vertical, 
glossy surfaces and even upside down on horizontal 
surfaces . 

Mechanical devices intended to protect the delicate 
25 tree plant has been suggested and as an example can be 
mentioned collars in the shape of funnel-shaped tubes 
which surround the lower part of the plant and which also 
may be equipped with an outward directed collar. These 
devices are intended to prevent ground-bound insects 
30 access to the plant. Another example of a mechanical 

protection system can be found in the international patent 
application WO 91/12717, which describes a mechanical 
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barrier in the form of a product consisting of a large 
number of thin fibres or threads which form a net to be 
placed around the tree plant. These devices are, however, 
associated with essential shortcomings in that the devices 
5 with collars do not prevent the attacks from the pine 

weevil since it easily can climb up and around the collar. 
The fibre variant has the drawback, besides being 
expensive, that it is difficult to apply onto the tree 
plant. 

10 In order to increase the difficulty for the pine 

weevil to penetrate protective devices with a downward 
directed collar it is described in the patent SE 7705247-9 
a plant protection device with a downward directed collar. 
Further this downward directed collar is equipped, at the 

15 lower edge, with an inner upward and towards the inner 

tube directed collar. With these devices the risk is lower 
that the pine weevils can find the way to the outer 
surface of the outer collar since being on the inner 
collar they are directed towards the tube. When the upper 

20 edge of the inner collar ends at a distance of 10 mm or 

less it is, however, possible for the pine weevil to climb 
from the tube directly to inner collar and thus reach its 
outer surface. 

The present invention is intended to achieve a 

25 mechanical plant protection system that is cheap and easy 
to apply. 

Another intention with the invention is to achieve a 
plant protection system that in the combination with 
deterrent or toxic chemicals constitutes an effective 
30 barrier for the attack on afforested tree plants against 
the attack from insects. 

For the above and other purposes, which will be 
vident from the following detailed description this 
invention will achieve a plant protection system through a 
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In order to make it more difficult for the pine 
w evil to climb the inside if the collar can be equipped 
with groves or riblets in the direction perpendicular to 
the free edge of the collar, 
5 In order to simplify the production of the plant 

protection system it is preferred that the tube 
essentially has an elliptical or circular -cylindrical 
cross -section. It is further preferred that the tube is 
slightly tapered downwards in order to make it possible to 

10 stack many plant protection systems which will minimise 
space during transport. 

With regards to the distance between the edge if the 
collar and the tube it is preferred that this distance is 
ca. 1 to ca. 1.5 times the length of the extended pine 

15 weevil. 

In order to facilitate the circulation of air inside 
the tube it may have small radial holes. 

The invention will now be described closer by non- 
limiting examples in connection with annexed drawings. In 

20 the drawings is shown plant protection systems in the form 
of preferred embodiments, in which Fig.l shows the plant 
protection system in a side-view in a section along the 
line A-A in Fig. 2, whereas Fig. 2 shows a view of the 
plant protection system seen from above. Fig. 3 and Fig. 4 

25 show another preferred embodiment in which the inner 

upward directed part is essentially vertical. Fig. 5 and 
Fig. 6 show an embodiment in which the downward directed 
part of the outward pointing collar has a sharp angle in 
relation to the surface of the tube and in which the 

30 upward directed part is essentially vertical in the 
direction towards the outer downward directed part. An 
alternative, more general, embodiment is shown in the 
Figures 7 and 8 with the corresponding views as in the 
Figures 1 and 2. 
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Examples 

The plant protection system shown in the drawings 1 
and 2 consists of a cylindrical or conical tube 9, which 
upper portion is equipped with a downward directed collar 
10 r which is composed of a tilted outward directed part 
12T and a downward directed part 12. The outward directed 
part 12 is connected to an upward directed part 13. The 
embodiment shown in the drawing is circular and 
cylindrical in a horizontal cross section. 

The distance L in the shown embodiment between the 
tube 9 and the free edge of the collar 11/ for 
satisfactory functionality, shall be long enough to allow 
the pine weevil to freely pass through the space between 
the tube 9 and the above mentioned free edge. 

With the aim to improve the effectiveness of the 
plant protection system it is possible to apply some, for 
the pine weevil, deterrent or toxic substance in the area 
inside the collar 10. As examples of deterrent substances 
can be mentioned Limonene, Verbenone and Carvone. Examples 
of toxic substances are pyrethrins. The advantage with 
placing such substances under the collar is that the 
substance can remain for a longer time since the collar 
protects them against climatic influences such as rain and 
strong winds. 

In practice the plant protection system is applied, 
before or after, the aforresting around the lower part of 
the plant and the lower part of the tube is inserted into 
the ground, 

The plant protection system according to the Figures 
1 and 2 is designed in such a way that it will utilise the 
inherited movement patterns of the pine weevil. Studies 
have shown that a pine weevil will continue to climb 
upwards and never downwards unless it ncounters an 
obstruction. 
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When the pine weevil reaches the inner tube 9 which 
surround the plant it can choose to climb upwards in which 
case it will reach the ceiling 11. The pine weevil will 
not discover the lower edge of the collar 10, but even if 
5 it would, the distance between the tube and the collar is 
to long in order for the pine weevil to climb over the 
gap. When the pine weevil passes the free edge of the 
collar 11 it on rare occasions can detect it. The distance 
between the tube and the free edge is preferably longer 

10 than 1-1.5 times the length of the pine weevil and thus 
normally to long for the pine weevil to climb over. When 
the pine weevil reaches the edge between the tube 9 and 
the ceiling 11 it will generally walk around the tube some 
turns and investigate the surroundings with antennae and 

15 tarsus. The pine weevil will then choose between two 
alternatives : 

1. Go back down the tube 9 (10-20 % probability). 

2. Climb out onto the roof 12T. 

If the pine weevil chooses to climb out onto the roof 
20 it will have some problems angled part between the tube 9 
and the roof 12T (will loose its footing in about 20 % of 
the attempts). If it looses its footing it will in most 
cases fall to the ground, but if it has moved some 
distances on the roof it may fall between the upward 
25 directed part of the collar 13 and the downward directed 
part 12. 

If the pine weevil succeeds in climbing out onto the 
ceiling it walks around on the ceiling. It will detect two 
possibilities for further progress: 
30 1. Climb back onto the tube 9 (10-20 % probability). 

2. Climb over to the inside of the downward directed part 
12 of the collar. 

If the pine weevil chooses to climb over to the 
inside of the downward directed part 12 of the collar it 
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must pass a new angled part will present some 
difficulties. Should it choose its grip it will in most 
cases fall in between the upward directed part 13 of the 
collar and the downward directed part 12 of the collar. 
5 From this position the pine weevil will soon discover the 
free edge 11 of the upward directed part 13 of the collar* 
The pine weevil will now walk around on this edge 
investigating the surroundings. The pine weevil will soon 
be confused but will after a large number of turns climb 

10 over to the inside of the downward directed part 12 of the 
collar. The pine weevil will never choose to climb down on 
the inside of the upward directed part 13 of the collar, 
since no obstacle or new edge can be found in that 
direction. Compare the situation when you place a pine 

15 weevil close to the lower edge of the upward directed part 
13 of the collar in which case it will easily detect this 
edge and readily climb around this edge onto the outside 
of the downward directed part 12 of the collar and soon 
reach the outside of the ceiling 12T getting access to the 

20 plant. 

This is the principle upon which this innovation is 
based. Since the pine weevil never will climb downwards, 
as long it does not encounter any obstacle, the plant 
protection system could in principle be only a tube 

25 surrounding the plant. The problem with this simple 

solution is that sometimes fall when climbing around the 
free edge and with a simple surrounding tube it will fall 
inside the tube in 50 % of the cases. 

The plant protection system described in the Figures 

30 1 and 2; 3 and 4; 5 and 6; or 7 and 8 are, however, 
designed in such a way that the pine weevil never can 
reach the plant in case it falls down. 
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The pine weevil will leave the plant protections 
systems according to the Figures 1-8 in three different 
ways: 

1. By going back the same way as it entered. 
5 2 • By falling from the angled part between the inner tube 
and the ceiling. 
3. By falling from the upper edge 11 (Fig. 1) of the 
upward directed part 13 of the collar. 

The working principles for the embodiments shown in 
10 Figures 3 and 4, 5 and 6 as well as 7 and 8 are the same 
as for the embodiment shown in Figures 1 and 2. In all 
embodiments the tube 9 (Fig. 1 and 2) can be made conical 
in order to minimise space in transports. 

The plant protection system according to the 
15 invention is preferably manufactured in using a 

biodegradable material, for example using a biodegradable 
plastic material or preferably cellulose based material 
such as cellophane. The plant protection system can be 
manufactured in one or several part moulding or 
20 compression techniques. Alternatively the tube 9 (Fig. 1 
and 2) and the collar 10 (Fig. 1 and 2) in all embodiments 
be manufactured separately and the collar 10 can then be 
applied on top of the tube 9 in a suitable way. 

It should be observed that the invention is not 
25 limited to the embodiments described above. Thus 

modifications and changes can be made inside the framework 
for the invention. 
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PATENT CLAIMS 

1. Plant protection system for newly afforested 
tree plants designed to prevent attacks from pine weevils, 
consisting of a cylindrical or conical tube (9;14;16) 
suited to surround a tree plant and also at least one 

5 outward directed, surrounding collar (10; 17; 19) connected 
to the upper part of the tube, characterised by 
in that the mentioned collar (10; 17; 19), consists of a 
downward directed outer part (12; 20; 22) which do not have 
a sharp angle in relation to the inner tube and an inner 

10 upward directed part (13;23;25). Further, the distance (L) 
between the free edge (11;26;28) of the lower part 
(13; 23; 25) of the collar and the outer surface of the tube 
(9; 14; 16) is long enough so that the pine weevil can pass, 
through the space between the tube (9; 14; 16) and the free 

15 edge (11; 26; 28) mentioned. 

2. Plant protection system for newly afforested 
tree plants designed to prevent attacks from pine weevils, 
consisting of a cylindrical or conical tube (15) suited to 
surround an afforested tree plant and also at least one 

20 outward directed surrounding collar (18) connected to the 
upper part of the tube, characterised by in that 
the collar (18) mentioned consists of a downward directed 
part (21) which has a sharp angle in relation to the inner 
tube (15) and an inner, upward directed part (24), which 

25 does not point in the direction towards the tube (15). 
Further, the distance (L) between the free edge (27) of 
the lower part (24) of the collar and the outer surface of 
the tube (15) is long enough so that the pine weevil can 
pass through the space between the tube (15) and the free 

30 edge (27) mentioned. 

3. Plant protection system according to the patent 
claims 1 or 2, characterised by in that the tube 
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(9; 14/ 15; 16) and the collar (10 ; 17 ; 18 ; 19) are designed 
without essential jumps in the curvatures. 

4 . Plant protection system according to any of the 
previous claims, characterised by in that the collar 

5 (10; 17; 18; 19) is made as a separate unit attached to the 
tube (9;14;15;16) . 

5. Plant protection system according to any of the 
previous patent claims, characterised by in that both the 
tube (9; 14; 15; 16) and the collar (10; 17; 18; 19) are manu- 

10 factured from cellulose based material such as stiff pa- 
per, cardboard paper or cellophane, 

6. Plant protection system according to any of the 
previous patent claims, characterised by in that the tube 
(9; 14; 15; 16) is equipped with two or more under each 

15 other situated collars (10; 17; 18; 19) . 

7. Plant protection system according to any of the 
previous patent claims, characterised by in that the in- 
side of the collar (10; 17; 18; 19) is designed with tracks 
or riblets which extend perpendicularly to the free lower 

20 edge of the collar, and which inhibit the action of the 
suction system of the pine weevil. 

8 . Plant protection system according to any of the 
previous patent claims, characterised by in that the tube 
(9; 14; 15; 16) has an elliptical or circular cross section. 

25 9. Plant protection system according to any of the 

previous patent claims, characterised by in that the dis- 
tance (L) between the free edge (11; 26; 27; 28) and the 
outer surface of the tube is from about 1 to 1.5 times 
the length of the body of the pine weevil. 

30 10. Plant protection system according to any of the 

previous patent claims, characterised by in that the tube 
(9; 14; 15; 16) has small radial holes in order to facili- 
tate air circulation inside the tube. 
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11. Plant protection system according to any of the 
previous patent claims, characterised by in that, 
the tube (9; 14; 15; 16) is made upwards, slightly conical 
and widening. 

5 12. Plant protection system according to any of the 

previous patent claims, characterised by in that, 
the upward directed part (13; 23; 24; 25) is essentially 
vertical . 
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